 (N = 327, 32.9 %), respectively (p = 0.005
INTRODUCTION
Acute upper respiratory tract infections (URTI)s is one of the most common acute infections affecting children worldwide, where children may suffer from more than 5 infections per year [1] . Despite the predominantly viral cause [2] , antibiotics are frequently and commonly prescribed and misused in children with symptoms of acute URTI [2] . It is reported that 46 % of children with an URTI in the United States were prescribed antibiotics [3] , where another study in England reviewed that approximately 70 % of all antibiotics were prescribed for URTIs [4] .
Antibiotics misuse is considered one of the major public health issues worldwide, and it is an important factor contributing to the development of antibiotic resistance in pediatric patients with URTI [5, 6] . This will place an excessive burden on the health economy due to infections and bacterial resistance which require more specific and expensive antibiotics to treat [5, 6] . In addition, the misuse of antibiotics will lead to the development of side effects from unnecessary antibiotic use [5] .
Factors contributing to antibiotic misuse in children are complex; including parental attitude, physician beliefs, high incidence of infectious diseases in children, the lack of access to health care, costs and poor regulatory controls on the use of prescription drugs such as antibiotics, coupled with low antibiotic knowledge prompting increased self-medication with these drugs [3, 7, 8] .
Among the most important factors contributing to inappropriate antibiotic prescription are parental knowledge and attitudes. Many pediatricians feel pressured by parents to prescribe more antibiotics than necessary [9] [10] [11] . It is necessary that parents and caregivers have the appropriate knowledge to enable correct decisions of initiating the antibiotics with minimal unnecessary use.
In Jordan, many previous studies have demonstrated irrational antibiotic use [12] [13] [14] , and high prevalence of self-medication with antibiotics [14, 15] . Unfortunately, antibiotics in Jordan can be dispensed without a doctor's prescription [16] . The impact of the open access to antibiotics on the overall health of Jordanian citizens needs to be assessed and highlighted. To the best knowledge of the researchers, there has been no study in Jordan that explored parental awareness, attitudes and practices regarding antibiotic use in children with URTI. Therefore the primary aim of this study is to assess the knowledge, attitudes and practices of parents in Jordan towards antibiotics for URTI.
METHODS

Study design, settings and subjects
This was a cross-sectional study that carried out across 10 private outpatients' pediatric clinics in Jordan. The study commenced in Septemper-2013 and continued for four months. During the study period, 1329 parents of young children (less than 10 years of age) were included in the study. All eligible parents were recruited only after written informed consent had been obtained.
In order to gain the participation of as many parents as possible, a convenience sampling method was employed in the outpatient clinic over 4 months duration. The inclusion criteria were parents of children 10 years old or less, who are able to read and write Arabic, had no apparent cognitive deficit, and had an appointment at an outpatient clinic in the study sites. Ten research assistants (pharmacists) were trained to administer the questionnaire in the same manner (to decrease the risk of assessment bias).Finally the parents were interviewed and the required questionnaires were filled.
Questionnaire development and pilot testing
A pretested and validated questionnaire was developed to conduct this study. Pilot testing was done by distributing the questionnaire to 10 parents. Those parents were recruited to complete the validation process and to help finalize the structured questionnaire by eliminating or modifying unnecessary or ambiguous questions. Most questions were "Yes/No" or Likert scale in type.
The final form of the questionnaire consisted of parents' demographic data, and a number of questions that covered three main areas of interest. These areas included: 1) Assessment of parents' knowledge regarding URTI and use of antibiotics in children with URTI.
2) Parents' attitude toward antibiotic use in children with URTI.
3) Parents' practice on the use of antibiotics in children with URTI.
Parents' Knowledge section included 8 closed ended questions to assess knowledge of participants regarding antibiotics use in URTIs. Participants' response was either agreeing, uncertain, or disagrees. For each correct answer, patient gain one point and a total knowledge score out of eight was calculated.
Ethical approval
The study protocol was approved by the Scientific Research Ethical Committee at The University of Jordan (ref no. 1/21/2015/2016). The study was conducted following the ethical standards outlined in the World Medical Association Declaration of Helsinki guidelines [17] . Participant's confidentiality was preserved.
Data analysis
Data was analyzed using statistical package for social science (SPSS) version 17. The descriptive analysis was done using mean and SD for continuous variables and percentage for qualitative variables. Pearson Chi-square was used to calculate p-values for categorical variables. To evaluate the effect of parents' gender and education on the total knowledge score, analysis of data was carried out using simple linear regression analysis. For all statistical analysis, p < 0.05 was considered statistically significant and all tests were twotailed.
RESULTS
A total of 1329 questionnaires were completed out of 1500 questionnaire distributed (response rate 88.6 %). Females represented 74.7 % (993) of the study sample, while males represent 25.3 % (336). Parents were between 17 and 72 years of age and most of them were not from the medical field. The majority had a bachelors' degree and had intermediate income (900, 69 %) and (881, 67.1 %) respectively). Sixty five percent of the sample was insured.
The demographic details of the sample are summarized in Table 1 .
When parents were asked about the causes of URTIs, 903 (68 %) believed that weather change was the main cause of acute URTIs in their children. The remaining thought that URTIs were caused by germs (372, 28 %), followed by ingestion of certain foods (27, 2.0 %). Only 27 (2.0 %) parents stated they did not know the cause of URTIs.
Parents were asked about conditions requiring antibiotic prescription in children. About 1287 (96.8%), 1275 (95.9 %) and 1233 (92.8 %) of parents believed that antibiotics were needed for sore throat, ear pain and fever, respectively, in a child with acute URTI. Parents also thought that antibiotics were necessary for cough (1141, 85.9 %), vomiting (1019, 76.7 %), common cold (982, 73.9 %) and nose drainage (939, 70.7 %), respectively. A significant proportion of parents in the present study had misconceptions that could contribute to the inappropriate use of antibiotics.
When evaluating parents' knowledge regarding the use of antibiotic in children with URTI, of a maximum score of eight the overall mean knowledge score was 4.2 ± 2.1. Only 587 (44.2 %) of the respondents were aware that antibiotics should not always be prescribed when a child suffers from a fever. Six hundred and twenty (46.7 %) parents knew that most URTIs do not need antibiotics to heal. Table 2 .
It was obvious that higher proportion of mothers compared to fathers incorrectly believed that antibiotics should always be prescribed when a child suffers from fever and that URTI is cured more quickly if treated with antibiotics (p = 0.028 and 0.001 respectively). Results showed that fathers were more aware that antibiotics are not effective in curing all types of microbial infections (both viral and bacterial) and that URTIs follow its natural course without antibiotic administration (p = 0.000 and 0.005 respectively). The results are presented in Table 3 .
The relation between the socio-demographic variables such as age and educational level on the overall knowledge score was assessed.
Results showed a statistically significant positive correlation between overall knowledge and participant age and educational level [r= 0.078 (p = 0.005) and r= 0.247 (p = 0.000) respectively].
In addition, parents were asked if they had the tendency to give their children antibiotics without a prescription to treat a suspected URTI, and it was clear that a higher proportion of parents (859, 64.6 %) would give antibiotics without prescription.
For parents who reported that they may give their children antibiotics without prescription, we assessed the possible reasons for that. Table 4 shows that the main reason was because their children were previously treated with antibiotics for the same symptoms, or due to a pharmacist's recommendations. Parents were also assessed for what they may do if they thought that their pediatrician prescribed unnecessary antibiotics to their children. It was clear that 711 (53.7 %) of parents would not stop the medication by themselves, and they would follow the physician's prescription, 490 (37.0 %) will not give antibiotics to their children, 761 (57.6 %) would change pediatrician because he/she gives antibiotics to their children too often, and 938 (70.6 %) would ask the pharmacist if the antibiotic were necessary. 
DISCUSSION
The development of bacterial resistance to antibiotics represents a major hazard affecting the health of pediatric patients with URTIs [5, 6, 18] . This is due to the fact that antibiotics are frequently prescribed and misused for children with symptoms of acute URTI despite its viral aetiology [2] . This study was intended to collect data from parents to reflect their knowledge and attitudes towards antibiotic use in children with URTI within the Jordanian community.
The results of this study showed the insufficient awareness of parents regarding the causes of URTIs, in which only a few realized that germs are the main causative agents for such infections, whereas the majority of parents thought that weather conditions and seasonal changes are the main factors. The results of this study are consistent with values reported in a previous study [9] , in which around 59 % of Malaysian parents thought that weather change, is the main reason for URTIs while only 27.1 % knew that infections are caused by germs. This mistaken belief may be due to cultural beliefs, in which parents think that when exposed to cold weather, their children would be more prone to have an URTI.
Our survey also suggests that parents have misconceptions about proper indications for antibiotics, where most of them believed that antibiotics were needed for sore throat, ear pain, fever, cough, vomiting, common cold and nose drainage. This was familiar to results presented by Chan and Tang [9] , where they showed that more than 50 % of parents have misunderstandings regarding when antibiotics should be indicated. This illustrates that parents believe that antibiotics act as miracle drugs and they should be prescribed for many indications whether a bacterial infection is present or not. This is similar to a recent work by Zyoud et al where they indicated that parents believed that antibiotics were helpful also in the treatment of fever associated with the infection [19] .
The majority of parents believe that antibiotics should always be prescribed when a child suffers from fever. Also, they believe that most URTIs require antibiotics to cure them fast despite its viral origin [2, 19] . Furthermore, some parents thought that antibiotics are effective in treating all types of microbial infections and are free from side effects. These misconceptions are similar to those presented by a previous study [19, 20] .
When gender was taken into account, it was evident that fathers were more aware of the correct use of antibiotics; this may be due to the fact that mothers are more emotional and seek any solution when they see their children sick and they believe that antibiotics may be the miracle to make them better. It was evident that the older the parents and the more educated the better the knowledge regarding antibiotics prescription in URTI, which suggests the role of educational courses on improving the overall practice towards antibiotics use in children with URTI.
The previous mistaken beliefs resulted in antibiotic abuse, in which around 65 % of the study sample reported that they tend to use antibiotics without a physician's prescription even though most of the parents knew that the recurrent use of antibiotics leads to the development of resistant bacteria. This concurs with results from a survey by the Pediatric Infectious Disease Society of Philippines, where 41.6 % of caregivers self-medicate their children with antibiotics without physician referral [11] . When reasons for self-medications were assessed, it was obvious that parents found it easier to consult pharmacists as well as they depend on their experience in prescribing antibiotics.
In the current study, another malpractice was experienced by parents as they did not give their children antibiotics if they thought that it was unnecessary. Some parents said that they may stop the medication by themselves, others may change pediatrician, or would ask the pharmacist if the antibiotic were necessary. This action, as well as self-medication of antibiotics, indicates the lack of appropriate and effective communication between physicians and parents that may increase the incidence of antibiotic resistance.
Several studies on the concept of judicious use of antimicrobials in the treatment of URTI in children have been performed, many of which had focused on parental knowledge, awareness, and how to correct for malpractice [9, 10, 19] . In a survey from the United States 78 % of pediatricians believed that educating parents on appropriate indications for antibiotic use may reduce inappropriate antibiotic prescribing [21] . Another study also concluded that a comprehensive educational program for clinicians and parents led to community-wide reductions in antibiotic prescribing and can reduce parents' expectation for antibiotic treatment [22] .
The findings of this study has highlighted on a real and crucial problem that we face in Jordan which is purchasing antibiotics without a doctor's prescription in addition to the lack of parents' knowledge about the use of antibiotics; therefore there is a need for a law and regulation from the ministry of health in Jordan to control purchasing antibiotics without prescription from community pharmacies and improve the prescription attitudes of doctors and urge them to adhere to international clinical practice guidelines for use of antibiotics. Moreover, continuous education curriculum for parents via media and social media sites and updating paramedical information via programmed seminars would help to limit this problem.
In addition, the impact of using antibiotics as OTC drugs on rates of bacterial resistance in Jordan need to be assessed in future studies and compared with other countries which regulate antibiotics prescription.
Limitatıon of the study
It is worth mentioning here the main methodological limitation of this study since as the questionnaire relied on parents' self-rated assessment of their own practice and knowledge, Parents might have felt pressured into completing the questionnaire or might have been unwilling to reveal their true practice deficiencies.
CONCLUSION
The findings of this study show that there is a lack of adequate parental knowledge about the use and misuse of antibiotics in their children, national publicity campaign -should be available for the general public, particularly the parents of young children, to help to differentiate between bacterial and viral infections and the ineffectiveness of treating viral infections with antibiotics. Furthermore, effective laws should be enforced to regulate access to antibiotics and prohibit parents from purchasing antibiotics over the counter.
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